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Abstract. The Digitalization of work may enable better use of knowledge, which 
is expected to result in enhanced productivity and efficiency. Different 
organizations adopt digital ways of working, products, services and processes in 
different ways and paces. The extent and pace of capitalizing digitalization’s 
potential in organizations has much to do with human attitude, ability to learn 
and the possibilities provided to use it in work.  When looking digitalization from 
the employee viewpoint, it seems that the great expectations are not easily 
fulfilled. In fact, the effects of digitalization may be negative. This paper 
discusses the expectations and fears employees have towards digitalization 
changing their work. The issue is approached by using a qualitative data gathered 
along a survey. The aim was to find out if they see the effects digitalization has 
on their work as positive, negative, or something else, and which areas are 
highlighted 
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1   Introduction 
Digitalization has been understood to be a key driver of globalization for a long time. 
Organizations can operate without the restraints of time and presence as technological 
developments enable easier, faster and more affordable interaction among people. 
Consequently, digitalization has enabled entirely new business models and value 
creation mechanisms [1,2,3]. In fact, digitalization has rearranged the economics and 
business environments of organizations and simultaneously it has remodeled the ways 
people work.  
Digitalization of work may enable better use of knowledge [4,5] which is expected 
to result in enhanced productivity [6,7,8,9,10] and efficiency [11,12,13]. However, 
when looking digitalization from the employee’s viewpoint, it seems that the great 
expectations are not easily fulfilled. In fact, the effects of digitalization seem to be 
twofold: By bringing about ever more information systems, applications, user 
interfaces and operating systems to enhance productivity and efficiency of work, 
digitalization has led to increasing information load, hectic pace of work, multitasking, 
and interruptions [14]. Studies confirm that users can experience ICT as demanding 
and stressful [15,16,17]. Another rather negative result of digitalization is potential 
weakening of social ties and reducing social inclusion: by increased use of ICT people 
tend to have less face-to-face contacts [18] and in work context this may lead to 
weakening sense of community, and consequently issues with trust and motivation. 
Consequences of inadequate information systems, such as decreased job satisfaction 
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and engagement with the organization[19], can negatively affect work quality and 
productivity [14].  
Digitalization of work is a multilevel phenomenon ranging from, for example, using 
email instead of posted mail, utilizing videoconferences to enable remote face-to-face 
meetings, tapping into web platforms to sell products and services online, or 
outsourcing and automating routine tasks dealing with large data masses to software 
robots operating with artificial intelligence. Different organizations adopt digital ways 
of working, products, services and processes in different manner and pace. Issues with 
adopting digital ways of working may include change resistance among the employees, 
customers’ and partners’, general attitude towards digitalization, and the gap between 
current use of digital tools and the target level. Digitalization will surely change work 
in almost every organization at some point of time, but the extent and pace of 
capitalizing its potential has much to do with human attitude, ability to learn and the 
possibilities provided to use it in work context. 
This paper discusses the expectations and fears that employees working in Finnish 
organizations have towards digitalization changing their work. The issue is approached 
by first conducting a literature review on the benefits and hindrances that digitalization 
may bring to work. Then, using an empirical case study, employees’ attitudes towards 
these issues are clarified. The aim is to find out if they see the effects digitalization has 
on their work as positive, negative, or something else, and which areas are possibly 
highlighted.  
  
This study aims to answer the following research questions: 
  
1) What are the expected benefits and feared hindrances regarding work 
performance caused by digitalization of work? 
2) How do the employees experience these benefits and hindrances in their 
everyday work? 
  
The paper is constructed as follows: First, a brief theoretical discussion on the 
expected benefits and potential harmful effects of digitalization of work are presented. 
After that, the methodology and data gathering choices regarding the case study are 
described, followed by a presentation of the results of the empirical study. Finally, the 
conclusions and implications of the paper are provided along with suggestions for 
further research. 
2   Two-fold Effects of Digitalisation of Work  
Digitalization is expected to enhance work performance by promoting productivity and 
efficiency as well as enabling better use of knowledge. Information and knowledge are 
the focal resources of contemporary organizations, and therefore, their effective flow is 
crucial for their performance:  Effective knowledge flows may promote job satisfaction 
[20,21], which, again, is linked to productivity [22,23]. The expectation is that 
digitalization enhances knowledge flows by providing effective tools to act as mediums 
and enablers of work. Productivity advances hand in hand with the speed by which 
information flows through the process [24]. The better and more effective the 
knowledge flows within an organization are, the quicker employees are able to plan and 
perform their tasks [25]. However, even if effectively managed knowledge flow 
improves productivity [26,27], poorly managed knowledge flow may cause information 
overload leading to reduction in productivity on both the individual and organizational 
levels [28]. 
 Organizations often seek to supplement their resources and knowledge base by 
networking. Mobility and asynchrony, i.e. independence of time and place, are 
prerequisites for a modern networked organization, which again call for efficient digital 
tools. These tools enable and enhance co-creation, as they provide the means to, for 
example, simultaneously create and edit documents or arranging teleconferences, 
enabling asynchronous and multi-spatial work and making it more efficient. Efficiency 
is the optimal allocation of resources, i.e., any resource is available, but used only if 
needed [29]. However, even if a tool is understood to enhance efficiency, people tend 
to hold on to their old work conditions and habits because they often experience the 
demand for the constant integration of new technology as stressful [30]. In addition, 
personal preferences, organizational conventions, and the socio-technological 
environment might steer one toward using a certain tool. 
  In general, digital tools are designed to enable work, yet technology can also pose 
barriers that hinder the flow of knowledge from source to recipient (e.g. [31]) 
According to Riege [32], technology-related knowledge barriers include, among others, 
unrealistic expectations for information systems’ performance and insufficient training 
and support regarding information systems. Technological shortcomings, such as poor 
usability or malfunctions, of a tool also negatively affect its expected support of work 
and, in fact, induce strain [33,17]. 
 Regardless of all the benefits and support these tools are designed to bring to 
work, they also seem to cause negative symptoms and disturbances of well-being (e.g. 
[34,35]), which are often referred to as technostress [36,37]. Digital tools provide better 
resources by making more information and knowledge available more easily. However, 
this may simultaneously cause information overload, as the human ability to process 
information has not increased [38] 
 The sense of losing control due to the abundant amount of information brings on 
inefficiency, procrastination and stress [39]. To benefit from digitalization, it is 
essential to identify and manage the information load in knowledge-related work. For 
individuals to better cope with the demands of work, there is a need to develop methods 
suited for different processes and conventions. Although digitalization may provide 
more freedom, independence and autonomy to work by enabling flexibility, mobility 
and asynchrony, it consequently creates an “always on” -mode in which work 
penetrates leisure time. The expectation of availability and the implicit pressure to reply 
immediately leads to time-management challenges and affects workers’ well-being if 
they feel they do not have enough time to recharge between working hours 
[40,42,42,43]. The relation between the characteristics of ubiquitous, immersive, digital 
work environments and performance is a relevant theme for research to understand and, 
consequently, provide the means to diminish its supposed harmful effects. 
 As discussed on previous research on the phenomena we summarize that the 
factors in digitalized work environment enabling performance are Autonomy, 
Asychrony, Co-creation, Efficient and fast knowledge flow, Independency, and 
Mobility. Correspondingly, the factors constraining performance are identified as 
“Always on” -mode, Information overload, Procrastination, Stress and well-being, 
Technological shortcomings, and Time management challenges [44]. Next, using 
empirical data, we aim to explore the presence of these enabling and constraining 
factors in the daily work of employees. 
 
3   Research Methodology 
 
3.1 Data 
 
Research was carried out in Finland between 2015-2018 and the data was collected 
using online survey. The topic was how working environment affects work and work 
performance. The survey included 49 Likert scale variables and four open-ended 
questions. In this, paper the focus is on those open-ended questions. Answering all the 
questions, including the open-ended, was optional. A questionnaire was sent to the 
participants by email, and they typically had about two weeks’ time to respond. The 
response rates varied from 33% to 89%. The respondents were mainly from public 
organizations and some were from public corporations (which were previously public 
organizations). All the organizations were planning or went through large changes in 
their workplace, so they needed overviews on how their employees were experiencing 
their work environments, individual work practices, well-being and productivity. The 
organizations also planned to use or had used their own results to measure the impacts 
of the changes. The research data was collected for the organizations’ own purposes to 
assist the change and the participants were informed  that the data would be used for 
scientific purposes as well. The data includes responses before the change from 28 
organizations and from 8 organizations also after the change. The total amount of 
respondents was 8568, and 5332 of them had responded to at least one of the four open-
ended questions. All the respondents were considered as knowledge workers on 
different levels from assistants and junior level experts to project managers and to top 
management. All the respondents were Finnish-speaking. 
 
3.2 Data analysis 
The quantitative analysis of the data was based on simple heuristic analysis by 
categorizing different factors brought about to categories of performance enablers or 
performance constraints. The factors presented as conclusion in section 2 were used as 
sub-categories. Each entry was read through and categorized. Based on researcher 
judgement each entry was also assessed according to criticality or weight as minor, 
moderate or critical. In analysis, minor enabler is something that is “nice to have”. 
Moderate enabler is something that “should be”. And critical enabler is something 
“must have”. The constraints were treated accordingly their effect, i.e. minor, moderate 
or critical 
After classification of entries simple frequencies of enablers and restraints and 
distributions to minor, moderate and critical was calculated. Further analysis is based 
on these two items, i.e. how often it is mentioned and setting weight on how critical the 
factor is. Analysis is based on qualitative analysis, since classification is based on single 
researcher work. To some extent, it would be possible to apply quantitative analysis 
too, yet it would require classification at least by one other researcher, preferably 
several. Then it would be possible to use for example chi square test to test the 
significance of differences between the categories. More thorough assessment would 
also require additional testing for reliability of the classification by Kripperdorf’s alpha. 
In this paper, qualitative analysis is the main method. The following section presents 
result, visualization of the distributions and analysis. 
4   Results 
Overall, 9843 entries of 10684 open-ended entries were related to factors that enable or 
restrain knowledge work in digital work environment. The other entries were more 
related to miscellaneous productivity issues, yet those had no relation to sociotechnical 
work environments. Most entries were about general managerial issue and the 
organizatizing of work in general. The entries contained relatively rich information on 
work environment and a total of 11834 entries on factors relating sociotechnical work 
setting were found.  
Respondents entered 5235 factors that enable their work. Factors related to 
mobility had 289 entries, factor related to asynchrony had 1380 entries, factor related 
to co-creation had 122 entries, factors related to efficient and fast knowledge flow had 
895 entries, factors related to independency had 1005 entries, and factors related to 
mobility had 1544 entries.  Overall the emphasis was on enablers that supported spatial 
dispersion and asynchronic work on people’s own working pace. Figure 1 summarizes 
enabling factors and the distributions to different importance categories. 
 
  
 
Fig. 1. Summary of number of entries per enabling factor and distribution of importance 
by enabling factors 
 
Autonomy was considered mostly to have moderate effect on work and overall 
it was not major issue per se as it was mentioned 289 times. Respondents acknowledged 
their dependency on coworkers and customers. Only seldom they had full autonomy in 
their work. Asychronity had 1380 entries and it was seen as the second key enabler. In 
this dataset asynchrony had effect on work performance, since people could work by 
different digital platforms with their peers. Digitalization boosted asynchronic working 
and in general it was seen beneficial. Asynchorny has moderate effect as performance 
enabler as most of entries set on should have category. Co-creation had least effect as 
work performance enabler as there was only 122 entries. There might be several 
explanations, yet most evident is that even working in teams people considered 
themselves to work alone. However, in many responses people appreciated “relay” 
working, i.e. working with peers during iteration. On the other hand many people 
described themselves as single expert on their filed and thus there is no need to 
constantly work in groups.  
Efficient and fast knowledge flow was mentioned 895 times, yet many saw it 
as a critical enabler. This is due to nature of the work respondents were doing. Making 
decisions or planning is highly dependent on the available information from different 
sources. Moreover, as people were spatially dispersed in their organizations the 
importance of correct and on-time information has a great effect as an enabler. 
Independency as an enabler had 1005 entries and it was seen important since most of 
the entries were in the “must have” category. This is mostly due to nature of the 
knowledge work in general, but mostly due to nature of knowledge work in these 
organizations. People work on their own core tasks and independency provided by 
digitalization  gives them control on their work flow. As the work is not dictated by a 
certain process, but it is more organized the people executing it the effect on work 
performance is remarkable. Moreover, independency is also issue of better work-leisure 
fit, since people have more options on arranging their work. 
Mobility had most entries as it was mentioned 1544 times. The different 
aspects of mobility in work enable performance since people have freedom of choice 
to conduct their task in different places, e.g. working distant, working in transportation, 
working at customer site, fieldwork, etc. This sets people free of spatial restrictions and 
most of the mobility is supported by digitalization as people have distant access to 
information, they have sufficient tools, infrastructure is accessible and not bound to 
certain location. Moreover, the performance effect is also due better utilization of time 
as people can use excess time or take action immediately. 
Factors considered as restraints gained roughly 25 % more entries totaling 
6599 of them. “Always on”  work communication mode or constant connectivity was 
mentioned 611times. Most critical and most mentioned performance restraint was 
information overload as it gained 1994 entries. Procrastination was considered a minor 
restraint since it was mentioned in 421 entries.  Stress and well-being was mentioned 
1478 times. The third most important restraint category was technological 
shortcomings with 1389 entries. Time management challenges was mentioned 677 
times. Figure 2 summarizes the restraining factors and distribution according to 
criticality. 
 
  
 
Fig 2. Summary of number of entries per restraining factor and distribution of 
importance by enabling factors 
 
“Always on” –mode is not critical to work performance, yet many respondents 
recognized it as a restraint. In many cases people felt that they were obliged to be 
available even if they wanted to work on an individual project, be on break, or even 
during their time off the work. In several entries constant connectivity was related to 
the urge to be quick and productive. 
Information overload was seen as the most critical issue restraining work 
performance. It has several direct effects as well as indirect ones. Respondents brought 
about in their entries that overload is due to poor digital skills, insufficient IT 
infrastructure, poor applications and services,  poor explicit rules of information 
conventions, and poor habits. Information overload can be therefore seen as a cause, a 
symptom, and an effect of poor information ergonomics. 
Procrastination by respondent or by the others seems to be critical and has an 
effect on performance. In digital environment procrastination is of conducted via email 
by sending insufficient or incomplete information. On the other hand, people described 
it also to be a working strategy, yet a harmful to performance though. However, 
procrastination did not gain so many entries. Stress and well-being was considered the 
second most critical restraint. In the entries the well-being at work was related to control 
of own work, getting things done, or general working conditions. In the entries well-
being was something that could be perceived and also talked out. On the other hand, 
stress and well-being are more likely to be mere symptoms while the root cause is 
something else. However, very many people claimed that stress is causing poor 
performance. 
Technological shortcomings have a direct effect on work as working 
infrastructure is a prerequisite for productivity. There were entries on how old, 
outdated, or impractical technology slows working or even totally restraints it. 
However, the number of entries was relatively low as digitally set work environment is 
very vulnerable in sense of technology. This somehow reflects technological fatalism, 
i.e. people can live with shortcomings in digital work environment if it is not totally out 
of order. Time management was seen as a critical issue in digital knowledge work. 
Respondents emphasized several issues about how digital environment, especially 
email, digital working platforms, customer information systems, and digital 
communication in general affect the work flow and cause distractions. The 
prioritization of work is done by digital environment, not the people executing the tasks. 
As presented above digitalization has an outstanding effect on knowledge work. It 
supports and leverages it by giving individuals freedom and access. On the other hand, 
digital work environments have enabled working without spatial restraints. As 
described above the technological advances have their flip side too, yet it is mostly an 
issue of how to adapt work environment, conventions and habits to better meet 
expectations and requirements. 
5   Discussions and Conclusions 
The purpose of this paper was to analyze and compare different factors that either 
enable or restrain knowledge work in different work settings, and further, to discuss the 
effect of these identified factors on work performance in knowledge work. In the 
theoretical part of the study enabling factors i.e. autonomy, asychrony, co-creation, 
efficient and fast knowledge flow, independency, and mobility were set for key factors. 
Correspondingly, the factors constraining performance were as “always on” -mode, 
information overload, procrastination, stress and well-being, technological 
shortcomings, and time management challenges were discussed as restraints of 
knowledge work. They have either a positive or a negative effect on the performance 
of knowledge work actions. 
It was seen that there are many similar elements that support or hinder the 
knowledge work in different organizations, moreover many items entered have a flip 
side as well. A factor that someones considers to be an enabler may  be a restraint for 
someone else. The enablers were typically the factors that facilitate the professionals’ 
core work, such as information acquisition, refining and dissemination. 
Communication was considered important, especially asynchronic communication 
with peers and clientele.  In addition, the enablers that were mentioned by the 
informants helped the knowledge workers to cope with their work pressure, handle the 
stress and regulate the work flow. Indeed, the enablers were strongly related to the 
wellbeing at work as well as sense of control and productivity. The core tasks of the 
knowledge workers consisted of knowledge work actions, such as information 
acquisition, combining, creation, dissemination, and communication. The wellbeing at 
the work and coping with the heavy workload have an indirect effect on the knowledge 
work actions and further, in work performance. The hindrances were related with the 
professionals’ core tasks as well as wellbeing through the work and balancing work and 
leisure.  
It seems that the knowledge work enablers aid more the core tasks of the 
people while the restraints are more commonly related to the wellbeing, stress and 
pressure at work. Factors affecting the core work and wellbeing at work were linked 
with one another to some extent. For many respondents, the factors causing stress and 
pressure had an indirect impact on their core work. If the core tasks are made difficult 
or disturbed, it can increase the pressure at work. On the other hand, having suitable 
sociotechnical work environment in terms of infrastructure, well-functioning work 
conventions, self-regulated working habits and sufficient skills supports productive 
working. 
The study raised a lot of factors that can act as enablers or restraints of 
knowledge work. These elements similarly affect productivity as well as the well-being 
at work either positively or negatively.  Key implications regarding knowledge work 
are about performance. There seems to be three main categories of performance. The 
first category is individual performance supported by individual knowledge, skills, and 
working habits. The second performance category is about organization supported by 
explicit operation procedures and socially constructed conventions. The third 
performance category is about social capital in sense of recognition of peers and key 
stakeholders in working domain and working with them. There categories are not 
exhaustive, yet as conclusion of enablers and restraints they bring about the key issues 
related to knowledge work in general. These implications have limited direct 
transferability to knowledge work. 
The results implicate that more attention should be paid on managerial 
practices in organizing knowledge work. Planning sociotechnical work environment is 
the key, since asynchrony and spatial dispersion of work require more working via 
digital platforms or using communication tools. This is in close relation to ergonomics 
of knowledge work, i.e. how infrastructure is set, how working is explicitly instructed, 
and how working conventions dictate workflow and conducting the tasks. As brought 
about only part of issues could be planned, since conventions are dependent on the 
whole realm of work as well as habits are result of individual development.  
The results presented in this paper are based on single researcher qualitative analysis. 
The validity of the factors is validated in previous research. The classification of the 
entries is valid as it is based on single researcher interpretation. Researcher 
triangulation and testing the uniformity by Krippendorfs alpha could increase the 
reliability of classification. As the data is now presented can be considered somewhat 
reliable and therefore the results are valid with certain restrictions. Restrictions come 
merely from the domain, since the data is not representative in general but exhaustive 
on public sector and publicly owned companies. 
With these findings, this paper contributes primarily to the research on 
sociotechnical work environments. First, it is about setting knowledge work digital 
environment and how to prioritize different performance factors or assess the 
importance of those. Second, it contributes to research on information ergonomics as it 
elaborates how technology, people, and individual are actually forming complex 
activity system based on tacit, implicit and explicit rules, norms, conventions, and 
habits that shape activity called work. Moreover, as results underline information 
overload as a major issue in knowledge work organization also managerial implications 
can be drawn from it.  
Further research on the domain should concentrate on making the 
classification finer in order it to better explain different interconnections between 
enabling and restraining factors. Moreover, the data could be better utilized through 
revision on interpretation by several researcher. By doing so actually more 
sophisticated analysis could be applied on data and go beyond simple heuristicsms!  
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